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I - (54) Welded pipe joints 

1 lav at tost partially the flap against that wall and enclose the w.re within the cavity between the flap 

and £• sleeve wall eg by briefly passing a current; fitting the sleeve about the end of the,p,pe and 
j passing an electrical Current through the electrical wire so as to fuse the sleeve to the p,pe or p.pe like 

i ' member. 
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SPECIFICATION 

Improvements in or relating to welded pipe 
joints 

5 

This invention relates to welded thermoplastic 
pipe joints by which is meant a connection 
between thermoplastic pipe or pipe like mem- 
ber and a pipe fitting including a sleeve 

10 overlying the end of the pipe or pipe like 
member and beino fused o r welded thereto. 

More particularly the invention relates to 
the production of such welded joints which 
are adapted for welding or fusing by means of 

15 -i^trir hPatin o , wire em hpririftd within the 
fittin g or within the p ip« or pipe like member. 

It ha'Talready been proposed to provide a 
fitting having a hollow sleeve of the kind 
mentioned for encircling a pipe or pipe like 

20 member in which a helical groove is formed 
around the inner wail of the fitting or the 
outer wall of the ends of the pipes or pipe like 
members within which is located an electri- 
cally conducting wire, so that when in use the 

25 fitting is placed about the thermo-plastic pipe 
or pipe like member and electric current 
passed through the electric wiring, melting of 
the adjacent mating plastic surfaces of the 
sleeve and the pipe occurs and fusion or 

30 welding of the two bodies takes place. By 
« means of such fittings a sealed connection 
can be made between two pipes or pipe like 
members in end to end disposition. 

It is an object of the present invention to 

35 enable the formation of welded thermoplastic 
pipe joints with good thermal efficiency and 
with good location of the pipe within the 
sleeve. 

According to the invention there is provided 

40 a method of forming a welded joint between 
an end of a thermoplastic pipe or pipe like 
member and a surrounding pipe fitting includ- 
ing a thermoplastic sleeve, comprising the 
steps of forming around the internal wall of a 

45 sleeve a helical cut, said cut being inclined to 
the surface of the wall along the line of cut. 
and the cutting tool and its angular relation- 
ship to the bore of the fitting being chosen 
such that during incision an internally extend- 

50 ing flap of the thermoplastic material pro- 
duced by the incision is caused to open out 
and deform transverse to the direction of 
incision whereby a helical cavity is formed 
within the sleeve wall; feeding into said cavity 

55 an electrically conducting wire; working the 
internal wall of the sleeve so as to lay, at least 
partially, the flap against that wall and enclose 
the wire within the cavity between the flap 
and the sleeve wall; fitting the sleeve about 

60 the end of the pipe or pipe like member; and 
passing an electrical current through the elec- 
trical wire so as to fuse the sleeve to the pipe 
or pipe like member. 

We have found that during the welding or 

65 fusing operation the internally extending flaps. 



on initially heating the electrical wire, open 
out so as to extend into the bore of the 
sleeve. This causes them to abut against the 
outer surfaces of the pipe or pipe like member 
70 therein. This has the beneficial effect of in- 
creasing heat transfer from the electrical wires 
to the outer surface of the pipe or pipe like 
members, since in the circumstances of this 
form of welding, conduction is significantly 
75 more effective for transferring heat than con- 
vection or radiation between the sleeve and 
the pipe or pipe like members. In addition the 
inwardly extending flaps help to locate firmly, 
positively and centrally the pipe within the 
80 sleeve during the welding process. 

It is believed that the internal opening out 
of theffigft&s caused bY^Jthe^n^J„mempry 
effect* in the thermoplastic material of the 
sleeve, in that they are tending to the disposi- 
85 tion and configuration taken when the inci- 
sions were first cut in the sleeve. The defor- 
mation of the flaps at that first operation is 
believed to be caused by mechanical force. 
A double ended sleeve may be provided for 
90 the connection of two pipes or pipe like 
members. 

The helical incision may extend fully along 
the sleeve but may not be at the same pitch 
across the fitting. Thus, it may increase in 
95 angle over a portion between the two ends 
thereof so that a relatively close helical pitch 
is only obtained at each end of the sleeve at 
which the fitting is normally secured to pipes. 
The electrical wire may be inserted manu- 
100 ally within the cavity formed by the incision or 
may be inserted mechanically. Alternatively 
the wire may be fed into the cavity immedi- 
ately upon its formation by means of suitable 
feed means incorporated within the cutting 
105 tool. 

After completion of the formation of the 
incised helix and the insertion of the electrical 
wire, the wire may be anchored at each end, 
and the anchor points of the wire may be 

1 10 provided with electrical terminal caps. The 
flap incised from the helix may be "ironed" 
back into general conformity with the inner 
wall of the fitting and the electrical wire 
enclosed or encapsulated between the flap 

1 15 and the sleeve wall by the passage of, a 

mandrel through the fitting. At the same time 
heat may be provided to assist the operation 
by briefly passing current through the electri- 
cal wire. 

1 20 To ensure central registration of the pipe or 
pipes being joined by the fitting, physical 
shoulder stops may be incorporated into a 
central portion of the bore of the fitting. 
It is to be understood that the method of 

1 25 formation of fitting herein above specified can 
be applied not only to joints utilising fitting or 
coupling having a single sleeve providing a 
straight through connection for pipes, but also 
to similar pipe like members and/or pipe 

1 30 fittings such as couplers, tees, 45% and 90% 
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elbows, flange adapters and reducers, for 
example. In other words, the invention is 
applicable to different varieties of pipe fittings 
adapted to be fitted over pipes or pipe like 
5 members of various kinds. 

The invention can, in an alternative arrange- 
ment, be applied by the incision of an inclined 
cut made around the outer periphery of a pipe 
or pipe like member prior to the insertion, in 

10 accordance with the invention, of an electrical 
wire within the incised cavity below the flap 
formed by means of the incision. In such ah 
arrangement the sleeve of the pipe fitting will 
be placed over the pipe like member incorpo- 

1 5 rating the encapsulated electrical wire and 
fused thereto, the flaps on the pipe or pipe 
like member acting in a similar manner to that 
described above in relation to flaps within the 
sleeve. 

20 In order that the invention may be more 
readily understood one embodiment thereof 
will now be described by way of example with 
reference to the accompanying drawings in 
which:- 

25 Figure 1 is part sectional elevation of a pipe 
coupling for use in forming a joint according 
to the invention; 

Figure 2 is an enlarged section of part of 
the internal wall of the coupling of Fig. 1 
30 during formation; and 

Figures 3 to 6 are sections through the 
coupling of Fig. 1 and a pipe at different 
stages during the formation of a joint. 

In Fig. 1 there is illustrated a pipe coupling 
35 1 comprising a sleeve formed of thermoplastic 
material. Incised within the internal wall 2 of 
the coupling is a helical cut 3 (as seen in Fig. 
2) formed at an inclined angle of approxi- 
mately 30* to 60* to the plane of the bore at 
40 the point of incision. As can be seen the 
incision has been made such that the flap 4 
partially cut free thereby, has been subjected 
to force and has expanded and opened out so 
as to define with the cut a cavity 8 beneath 
45 the internal wall of the fitting into which an 
electrically conducting wire 5 can be fed. 
Thereafter an internal mandrel is passed 
through the fitting to compress the internal 
wall back into desired dimensions whilst cur- 
50 rent is briefly passed through the wire 5 so 
that the flap is welded down onto the bore of 
the sleeve 1 thus encapsulating the wire. 

As can be seen in Fig! 1 the wire 5 passes 
in helix from one end of the coupling to the 
55 other terminating in brass terminals 6 at each 
end. It is to be noted that whereas at each 
end the helix of the wire 5 is at a relatively 
close angled pitch, over the central band 7 of 
the coupling (within which there is no need 
60 for the pipes to be welded) the angle of pitch 
is substantially increased so that the wire 
traverses this band over a relatively short 
length. 

Fig. 3 shows the wall 2 of the coupling 
65 immediately after the wire 5 has been inserted 



in the cavity o\ This figure, together with Fig. 
2 clearly show the manner in which the flaps 
4 open out naturally into the bore of the 
coupling. 

70 Fig. 4 shows the wall 2 after a mandrel has 
passed through the coupling, whilst heating 
with current briefly passed through the wire 
5, partially flattening the flaps 4 against the 
wall 2 and encapsulating the wire 5. 

75 Fig. 5 illustrates the situation after a ther- 
moplastic pipe 9, e.g. of polyethylene, has 
been fitted into the coupling, and shortly after 
the heating wire has been connected to a 
power supply. As can be seen, whilst some 

80 melting of the coupling adjacent the wire 5 
has occured, the most significant effect is that 
the flaps, we believe due to a plastic effect, 
have opened out and contact the pjpe 9. This 
significantly assists transfer of heat tcTtfTe pipe 

85 and also aids firm location and centralisation 
of the pipe within the coupling. 

After heating for some time, fusion occurs 
between the pipe-and the-couplinc^essistedL^^ 

/'by r adial th ermal expansion of the pipe, as y 

B Q_ shown in hg . u. — "* 
~ by mea~h s of "i Ke' i nventio n therefore we 
provide a method of forming a weld between 
thermoplastic pipes and a thermoplastic sleeve 
which is thermally efficient and additionally 

95 provides location during fusion of a firm and 
positive nature between the pipe and the 
sleeves. 

CLAIMS 

100 1 . A method of forming a welded joint 
between as end of a thermoplastic pipe or 
pipe like member and a surrounding pipe 
fitting including a thermoplastic sleeve, com- 
prising the steps of forming around the iriter- 

105 na I wall of the sleeve_a_ helical cut, said cut 
being inclined to the surface of the wall along 
the line of the cut and the cutting tool and its 
angular relationship to the bore of the fitting 
being chosen such that during incision an 

1 1 0 internally extending flap of the thermoplastic 
material produced by the incision is caused to 
open out and deform transverse to the direc- 
tion of incision whereby a helical cavity is 
formed within the sleeve wall; feeding into 

1 1 5 said cavity an electrically conducting wire; 

working the internal wall of the sleeve so as to 
lay, at least partially, the flap against that wall 
and enclose the wire within the cavity be- 
tween the flap and the sleeve wall; fitting the 

1 20 sleeve about the end of the pipe or pipe like 
member; and passing an electrical current 
through the electrical wire so as to fuse the 
sleeve to the pipe like member. 

2. A method as claimed in claim 1 

1 25 wherein the pipe fitting includes a double 

ended thermoplastic sJeeve for the connection 
of two pipes or pipe like members. 

3. A method as claimed in claim 2 
wherein the helical incision extends substan- 

1 30 tially fully across the sleeve. 



4. A method as claimed in claim 3 
wherein the pitch of the helical incision in- 
creases in angle over a mid-portion between 
the two ends of the sleeve. 
5 5. A method as claimed in any one of the 
preceding claims wherein the electrical wire is 
inserted mechanically within the cavity formed 
in the incision. 

6. A method as claimed in any one of the 
10 preceding claims wherein the electrical wire is 

fed into the cavity immediately upon its for- 
mation by feed means incorporated within the 
cutting tool. 

7. A method as claimed in any one of the 
1 5 preceding claims wherein, after insertion of 

the conducting wire into the helical cavity, the 
wire is anchored at each end and the anchor 
points are provided with electrical terminal 
caps. 

20 8. A method as claimed in any one of the 
preceding claims wherein, after insertion of 
the conducting wire into the helical cavity, a 
mandrel is passed through the sleeve so as to 
lay the flap against the internal wall of the 

25 sleeve. 

9. A method as claimed in claim 8 
wherein electrical current is passed through 
the conducting wire as the mandrel is passed 
through the sleeve. 

30 1 0. A method of forming a welded joint 
substantially as hereinbefore described with 
reference to the accompanying drawings. 

11. A welded pipe joint formed by the 
method of any one of the preceding claims. 
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